Urinary bactericidal activity, urinary excretion and plasma concentrations of gatifloxacin (400 mg) versus ciprofloxacin (500 mg) in healthy volunteers after a single oral dose.
In an open randomised double-crossover study 12 volunteers (six men, six women) received a single oral dose of gatifloxacin (400 mg) or ciprofloxacin (500 mg) to assess urinary bactericidal activity (in eight intervals up to 120 h) and pharmacokinetic (PK) parameters (up to 36 h). Plasma concentrations and urinary excretion were determined by HPLC with fluorescence detection, and urinary bactericidal titers (UBT) by microdilution-method, using antibiotic-free urine of each volunteer. The mean maximum plasma concentration of gatifloxacin was 3.35 mg/l and that of ciprofloxacin 2.12 mg/l. The mean (median) cumulative renal excretion of the parent drug was for gatifloxacin 81 (83)% of the administered dose within 120 h and for ciprofloxacin 43 (45)%. The UBTs, i.e. the highest two-fold dilution (antibiotic-free urine as diluent) of urine still being bactericidal, were determined for an Escherichia coli ATCC reference strain and nine clinical uropathogens with the following MICs (mg/l) for gatifloxacin/ciprofloxacin (microdilution, MHB): E. coli ATCC 25922 (0.008/0.008); E. coli 523 (0.06/0.06); Klebsiella pneumoniae 1058 (0.03/0.016); Proteus mirabilis 524 (0.125/0.016); Pseudomonas aeruginosa 561 (1/0.125); Enterococcus faecalis strains 60 an 55 (0.5/1 and 8/32); Staphylococcus aureus strains 248 and 596 (both 0.03/0.125) and S. saprophyticus Ho94 (0.125/0.25). The median UBTs measured within the first 6h for gatifloxacin were between 1:16 and 1:>or=1024 for the Gram-negative strains including P. aeruginosa and between 1:8 and 1:>or=1024 for the five Gram-positive strains. The median UBTs for ciprofloxacin were between 1:64 and 1:>or=1024 for the Gram-negative strains (incl P. aeruginosa) and between 1:1.5 and 1:768 for the five Gram-positive strains. The UBTs up to 12 < 0.05 h showed no difference (P<0.05 ) for both E. coli strains, but ciprofloxacin was superior to gatifloxacin against Klebsiella, Proteus and Pseudomonas strains and gatifloxacin was superior to ciprofloxacin against all Gram-positive strains. For the UBTs at 12-24 h, gatifloxacin was generally superior to ciprofloxacin, but showed no difference in the Proteus and Pseudomonas strains. The areas under the UBT-time-curve (AUBT) up to 120 h showed statistically significant (P ) differences between both quinolones in favour of gatifloxacin against 8 of 10 strains tested, no difference for P. mirabilis and significantly higher activity of ciprofloxacin against P. aeruginosa. In conclusion, gatifloxacin and ciprofloxacin had overall comparable initial urinary bactericidal activity with some differences for specific pathogens, some times in favour of gatifloxacin (Gram-positives) and some times of ciprofloxacin (usually Gram-negatives), suggesting that for empiric therapy a single oral dose of gatifloxacin (400mg) would be clinically equivalent to ciprofloxacin (500 mg) twice daily-in agreement with the results of a clinical study in complicated UTI performed previously [Int. J. Antimicrob. Agents (2004)].